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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula L R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group: and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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>\ ir* i^b**s*J7~~fr*s x )M y*y£ x #s 

(A) f$.#kl*Xft* ±12 (A-l) i«#*i,fctf (A- 
2) fcL<ttV*'f*t**-**«lr\ (A-l) A 

(a- 2) *»tt**u**t2«a±»^art 10 

[0 0 13] #*Wfc*5V*T. *n*5Mfttt. ±SE 
(A) j£#K-&£ixSR 2 0--£. R 4 0-g, *>J:tfR 

*»9!fcfc^"CW&&tt (A) j£#<0 

»*5WiMfco^?/-A«*«ii*Lrs i -o-s i*s 

(a) afatnti4mm***>mmwm&*m 
ft. mft. 1, 000-120, ooo.^L<« 

1, 2 0 0—1 00, 0 0 08*"C*>5, 
[0 0 14] *fc, (A) j£#£*07K##> «ff&ffi£$ 

uxtt, ***w-Mb**. mats mm®. 
h^-h) hy-n-yo^^; (r-fe 

y (T±7/i>T*:b1—h) b»-n-7b* 
>-*y (T-fe^r* h"*— h) f 1 *^ h!/-se 

h y - 1 -t' h*-> • *y (r-fe^/wr-fe h-r- h) ^ 

v^-n-7'o^>' f* (T-trfvUTi: 
h) f 1 ^^ y-i-^n**^- f* (T-tr^/ur*fe 
h-*— h) y-n-y h*f- tf* (T1r?vu 40 

T-feh^- h) f 1 *^ 5*-s e c-l/h*^- tT* 
(7tf/V7tht-h) Ws. *?-t—7b*>- 
e* (7tf/l/7tht-H f"*^ ^y^h^rv" 

hy* (r-trfvwr* h-f-h) ^y-n-/ 
p#*v" hy* (r-trfvur-trh-J— h) * 

y-i-^njK^r^- hy* (7**71*7* h"*"- h) 

<f-9\s, */-n-^F^' hy* (7**/u7*h 
M **v, ^-scc-^h^' hy* (r 
•fe^r^h-t—h) mi's *y-t-^h^> - h 
y* (7*?vw7* h-t— h) f^^ fh7^ (7 » 



**/W7* h-*-- h) **v. hyxh^>-^ 
f;U7th7tr-h) **>\ hy-n-yn^-> 
. *y (3^/u7*h7*x-h) hy-i- 

T'nzK^v'.^y (i^T-t h7*r- h) **>\ 

hy-n-:/ h*^- *y (ai^/wr-t h7*x-h) 

7*x-h) **>\ hy- t-:/ h*-> -*y 
/U7* h7tf - h) ^^v, ^x^>> . ^ (m^ 

/VT-fe h7tf- h) v?-n-^osK*-> • f 

^ (xf/U7t h7tr-h) ^-i-T'nzK 
^r->- tr^ (xf/U7th7tf-h) iz-n 

tr- h) ^^y. ^y^h^r*>- hy^ (^^/ur-t 
hy^ (^^r-t hr-t^- b) ^^y. ^-y 

-n-^h^- hy^ (ai^T-fe hr-fcx- h) ^ 
^y, ^ey-s ec-^h^>' hy^ (^?vur-fch 
7tr- h) ^^v. ^ey- t-:/h*v" hy^ 
^/UT-fe h7tf- h) fh7^ (ai^r 

-thr-fex-h) ^ey (r-fe^r-feh^— 

h) hy^ (at^/ur* bT±T- b) 

(T±^r±b-t—b) (^/ur-fe hr-tr- 

b) b!)X (T±^T± bT-b) (=• 

?;\>T* bT±T- b) ^9>s ^<D^9^U-bi\L 
; b y 31 h*-> • (T't^r-fe h-^- K) ^ 
hy-n-^n^-^y (T-fe^T 
"feh^— h) ^Uri-^A. h IT- i -^n^^ri/ . ^ 
y (T-fe^/ur-feh^-h) ^ = hy-n~ 

^h^iy-^-y (r-t^T-feh^— h) v/^^^ 
a, hy-sec-^h^^y (r^^r±bi- 
- h) hy-t-^h^y^y (7t 

fvUTir h-t— h) ^yU=»^^A % ^31 h*-> . tr^ 

jK^t->-^ (7tf/U7-tht-h) ^/U=»n^A, 
v^- i -yo^i/ • f ^ (r-tr?vurir h^- h) 

(T^^/W7«t b-t- b) '^3-!)^ i^-t-^h 

r>A, ^y-n-^p^y - bD^ (r^^r±b 

•f-b) v?/u=t-£i^ *y- i -ynzK^r->- hy^ 

b*is- hy* (T-fcrfvUT-fc h) ^=» = r> 
A, ^y-sec-^h^' hy* (T-t^/UT-feh 
•^-h) v^n~*A, *y-t-^h#'>' hy* 
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(r-fe^vwr-t: hi— h) s^asjA, hy^h^^> 
•*y {^ s f-/i>T J thT"t7--h) v/u^ - 

yUn- r^ix, h y- i • *y (^/^Tlr 

hT-fex-h) v/Un^A. hy-n-^h^v'-^ 
y (i^/ur-fe hTirx- h) v^= = *i^ hy~s 
ec-y^->-^ (oi^yur-t hT-tT-h) *JA> 

hy-t-^h^v-^y (^^/uT-fehr 

- h) i?sU=i=.$& s ^-sec-y^>-^ (3i 

5/- (oi^/pr-fe hr-fe^-h) ^/^-^ 

;xh^>« hV* (xf/U7th7tf-h) 

^y-n-^n^^^. hi)* (^/l>T±h 
Ttr- h) ^/Uan^A, i -yn^-> • h 

y* (rc^/urir hr-fe^- h) y/^^^, ^ey- 20 
n-zfh*c*s \ hV* (^^T±hT±f—h) *Jfr 

qey-s e c-^F^- hy* (^^/wr 

h!)x (xf/U7t h7tf- h) ^^i)^ -rh 
(7tf/U7tht- h) hy* (xf/U7th7tr 

-h) ^3x«)a v tr* (r-t^/ur-fe hi— h) t* 

^ (^/UT-t hT±T- h) ^x^ % hy^ 

hy* (r-fe^/ur-fe k^-- h) = hy* 

(cnfvUTir h 7tr- h) 7/^; = ^4?<07/^; = 

KtUXtt. 0H;ltfgtSk ^nWyS, y^^Kx 

^*f-^8L Si- 

>wl f*y», ^^yK, y^/i^nv 

7v?eyft, iss^ yy* 

St. *wvgt ^rv>m. yy~/us. 

offcgL ^ooRK, hy^nog^^ hy7/U2hn 

tfny^ hyy^r^^ h yxfyu7^y, 
^ey ^i^y— zur ^ ^ey y y-^r s so 
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v. hlix^y-/u7;y, ^r-^^i/^D^^^ 

h7^f^7y^x^w Kn**lNf KS?£^lf5 

^i^Tt^o <*&&g<t urn. tfixtfrv^-r, 
TKKft^ h y *mt* y *&{t;^y 

^KfttfA-i^A^fc^if*:: k&X$Z Q ZtibteM 

tern^u-hit^®. #mm. L 
[0015] ±Hfikm<Dfcm&tt (a) c^^totk 

0. 0 0 1-lOii^ »*L<rt:0. 0 1-1 
0S£gflc^H-efc5 o ^fc. ^I5^J+I^ 

[00 16] (B) J585> 

m?Z>Zt&XZZ 0 &m&±Mfts il^5 0-4 50 
^ ^L<rtL2 0 0-3 5 0ricAD^5ri:lCj:!3 

[0 0 17] ±ie^/^-^^O**0i|^ LTtt. 4 
-r-fe h^^^/Pi/y^/U^/U^n^A 
D7yf^-F, h^r^^^^/V^y^/UX 
/^^!>A ^H7/Pto7/^-K v?y^/W- 
4- (^<^^/U^'>*/U^yU3i-^r'» 7x-/U7;U 

^^^ix ^f7^tn7yf : e^-K s^yfvu- 
f7/Ptn7yf^-h, v^y^-4- (^y/^ 

•fe^-h. *^y ^-3-^ nn-4-Ti: 

7 =/w y ^/w^ /u#l —$J* ^ ^ri^ 7 fr* o7yf : e 

^-h, ^<^i//w-4-t Kn^rv^^ai^/Uy^/U^/U 

P7yf^-h, ^V^yW-4-y h^ri^^rc^/py 
^y^/u*=r>A ^f7/^D7yf ; t^h^ 
^>?/U-2~y^-/u-4- t Kn^rv'^^xi/U^^/u^ 

•^a ^^rt7/i'tD7/i't^-h, 

v?/u-4-t KD^r'>7*^ypy^/W^/i'^^^A ^ 
^r^^/U^a^^^^- h, ^<^/^> hist*— 2 



(8) 
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I0 0 18] Kd^>7x-;U^/U 

-4-fc Kd^v/7x^/^/U*=!)A ^ir^/U*- 
di^77i — K 4 - 7t h^^x^V^yi//^ 

— k ^y^;u-3-^^-4-t Kd^>-5- 
t e r t-^7i=/^/^-!)A 
o7yf^- k ^0^-4-^ h^r^-O^/W- 

DD^y^-4-t Kn^*>7x- /M^vU*/Hfcn 

vVU-4-fc KP^*>7xr:/Mf/^/^-^A ^ 
^t7;UtB7yf^-K p-^Dn^y^-4 

3hOjJ>^7x:- K p--hO^^-3-^f/U- 

4 — fc Kp^'V7x-;Mf/^/^- £A ^*cD-y 
;Wto7m^-h, 3 t 5-^DO^^-4 
-fc Kp^S^^^/M *f-}V7s)\,i£^t?Jx 
t07yf^-hs o-^bb^>-3-^bb 

— 4 - t Kd x -/W^ f /^/l'*^ |> A ^5r-f 
7;^B7>'f^- h^^coil^^v?/^/^^^ 

[0 0 19] ±&<<>'*S t ?'Ty-i?A&<OMrftWk UT 

tt3-^<y^yyf7/y ^^^t7;^ory 

k 3 — ^A^y/f7^J *A 
y/U*uftxy*—b. 3-*<>&A*<>^rT^9 9 
A fh77^BJj?l/-K 3- (p-^^W 

— k 3-'<>'VA>-2-/rA&*'<>'*/rT*/]) V 
A ^f7/Uto7yf^-h, 3 -^VvvU- 5 

-5 0 ±EB^«a»4»iUT. 2, 4, 

4, 6-7h7^B*^o^f^;^^ 

[0 0 2 0] Ztlb<D?hs h^-isy*-/^ 

^>?/U-4-t Ka^'>7x=/Mf/^^-!)A 
^^f7^to7yf : e*-h, 4-T-fe 

k ^y^-4-k Kb^->7x^;u* 
= ^^rf-7/U2j-PT^*^- k 4-r-feh^r 
•>7x^/U'<yy;^/n^-^ ^f7;^o7> 

k 3-^v^/^v^r/y ^a^^7 
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b<Ofii®L&t LTtt, 1r^^ K SI-L85, (^S 
I-L110. (5ISI-L145, P3S I - L 1 5 0, 

ms i - l i e o (EMit^xm m m) 

[00 2 1] *&Wxm^hti&m&teft»X&fllts 
0 OmJ. #£L<ti:l 0-50mJ(7>£* 

Lrtt. Wiff 5/'7xi^3 - K=>> h J 7^o> 
10 *>*/U2M^— k v^7x^/U3- K^^fuy^/u 

zfr*- k v^7x-;l,3- K-£A K7->/^y^V^ 
/WjM*— k v?7x-/U3-K-^yf7/U3|-Dn- 
:/*V*/U#*-k tr* (4 — t -77-fry^~J\s) 

(4-t-yf^7x=;U) 3— y~$J* Y^t-sjv^s 

■tf^/u**— k tr* (4— t-y^y^^M a 

- K^*-^?*^*^**- k fc** (4— 
f/V7x-/P) 3- K=!?i<^^t7/UtD7y^ 

— k (4 — t -y^/u^^/u) 3-K^^A/ 
20 t7/l/ton-^y^/^-hx Kll7xn/^ 

tf^J* h!i 7/^b^^ k h y 7xn 

/U7W = ^^f7/PtD7yf hy^ 
l/y^/^^- k hy7x 

n/ux/U^n -t-7/w-^p - n isx/ufr*— 
k v^x^/U (4-^^/U7*=/U) X/Uft=.$J*b 

y7;utB>^y^/^-h, ^7^n/v (4-^ h 
^•/7x=/P) = r> a y 7/Ut o > ^ y^/u* 

k (fc Ko^'>7x-/u) ^v-^v^f-zu^/u* 
h/l^^/Ujfc^— k p-^3t*>/M f 
30 (2— ^-^y->^P^^^/U) ^=!)Ah!j7/^ 

p^^v^/u*^— v/*>^ P^^r-y/u (2— ^-^y 

h y 7/^d ^ ^ y^/u*^- i/y x-~tv 
3-K=^^t7/Uto7yf^-h t hy7x 
=/^/l/*^>)A*y77-^^- k (4— t K 

D^y7x^) ^yi/;u>f /M/i'*-^^ h/^y 
x/»Mt— k l-^^^yp^yf 1 /^/^-^^ hy 
7/u^-p^^^^/W*^— k l-t7f^xf^ 

40 /pzi>n^Ahy7/^py^^^^*^-hx 4— >r 

y — -ty*f-fr*/}*f-iV7sivi£=* *?JU h y 7/U^"P> 
*V*/Hfc*-k 4--hD-l-t7f/^f/w 
^/w^zi^i. hy7/utD>^y7/P^-F, 4— ^ 
fvu- 1— ry^j^st ^frTsfr-fr— h y 7/u^-p 

^^X^/U*^-h, 4— i/TS-1— t7f/w-^ 
^/W^/WzJ>r:«>iK h y k 4 

— = h p - l-t7f /^if h y 
^P>^V^/^^-h, 4-^f^-l-t7f/U-^ 
hy 7^tP^^y^/^- 
so 4-t Kp^*>- 1 -t7f/^f/^/^-?A h 
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t7f;ufh7t Y*3-*y*-V± b y * 
y*/wsM>-k 4-y tyf-ASr by l 

Yv?-*7z.-t?J± b V 7/l>*a >*^*/M>*— k 
4—^ K*->- 1 --f^fvu-r hyfc Kpft7x-f> 
J> h y k 4— \* h*^* h 

3r->- 1 -iry^,vy h7t Knft7x = ^ h y 7 
yU*p>*:/*yU#*— k 4-xh^>y h^rv/-l 

*y*yW**-k 4- -l io 

-f7f/uf h7t Knf*7* = ^h5 7^D> 
*y*yu**-k 4- (2-> h**>^ h*-» -1 
-t7f/wfh7t KnWxsjrA h V V^im* 

-t7f/Uf h7 t KoW7*^JA h y 
*V*yU2fc*— k 4-^h^">^/^=/^^r'>-l 
-t7f/Ufh7t KnW7*=?^ h y 7/Uto> 
^y^yu*;*— k 4-n-7*n/K^">^7/W^^/^7i-^ 

i —F7=fjv=r h7t Ko?-3j-7*^£ A h y 
ahp^^JXyU/M^- k 4- i -^bjK*5^*/HK=. 20 
yuaMfv'-l —ty^f-fry byt Yv^y V 
>i7/utD/>W^-h, 4-n-^h**A^tf 
^yU^f- 1 —ty^^y- h7t KDft7x--)A 
hy ^M-p^*:/;^**— k 4- t 

/^/^^-l-t7f/l^fh7t KDft7xr: 
^hy7/UtD^^^/^-h, 4- (2-f h 
7tKD77=/^*» -l-t7f/Uf h7t KO 
f t7 x-{?AM)7/VtD^^ y 7/1/*^- h , 4- 
(2-fh7k Kd^7=/^ ( » - 1 —fyj-fry 
h7t Kof-2|-7*^^A hy7/l^tn>^^^ 30 

— k 4 -^y^t^r'>- 1 -t7f/Uf h7t Kd 
f t7x-!>A MJ 7/Wtn^^^/^- 1- 

M*7i0 fF7th'oft7x = ^ 
h y > * v^yw**- hSfO;*-^ £J>i££3fe& 

%^JS;7^^/wir^ (hy^PD^^yu) -s-h 

Vu) - V- > y r Ty^F&^e* (> y * * n y 

- s - h y Tv^co^ny 
8£#JS;1. 2-t7h*;^T?K-4-^* 
nyi^pyk 1, 2 — J* 7 b*J >&T 9 J K- 5 40 
yUjfcnyl^pyk 2, 3, 4, 4 '—r h7^^/7 
2— J"7 h#/^^r^K-4~^yW*y 
fc**7VP*fcfrl .2— *"7 h*/ 

9JS;4- hy ^7xt'>/^*^ ^i/f/P7xt 
i/yu^yu*v. (7jc=yu^yv*— yu) *#>&<D 

k fo#p — yutf) h y * b V yfrlru* fl/*;^* 

- K 10-^xh^ri/7Vh7 
-fc:/-2-*n'#*— k MJ y/V*u/fl/y>;\,Tfr=L 50 



yUf^^P [2, 2, 1] ^/h-5-xy-2, 3- 
v^yUsK^-f $ h\ N-fc Kn*->**->WS H Ml 
7yu*-p;** V*yu**- k l, 8-t7^i/y^ 

[0022] 4fciwa»att«*«littt^tto*ij»ic 
tK7-^ rh7^fi^^r;y, b^^>i>r% 

>\ ^7;y^7x=/M^ x A ^^rf-^^yv-x h^T 

r^^r, > ^/ur ^ ^> ^f^r x > % t'p 
^rvvursv. r'i/yur^v, -fef-yur^>, f^y^ 

[ [ (2-- ho^y^/U) 3j-^r->] ^yw^^yu] >^ 
/UT ^ v. [ [ *-*>0 ^y^JK 

^yv] tvur ^ V. [ [ (2-^ hD^y^u) 

^yu^^yu] ^^vz/L'T 5: V, [ [ (2--t*p 
sOis/ir) **ri'] #yi'#=yi'] i/^ p^^->yur ^ 
^> C C (2-^hP^^^yw) ^yUTjfnyi.] 
T-y>\ [ [ (2-^ ha^y^) i3J\s& 
-yu] fcf^y^ [ [ (2-- ho^^) ^^r 

->] ^yu^yu] ^f^f^y^r^y, [ [ (2- 
^ho^y^) ^y^2J<-y^] 7x-uy«/7 

^ v x [ [ (2-=hP-<Vv f yu) ^^r->] ^yw^^ 
/V] bfr^iSTZy. [ [ (2--hn-<Vv?yU) ^» 
^yw^yw] ^7$y^7x-;M^y, 

[ [ (2-^hD^y^) 1-*^] ^yU^^iyV] 

[ [ (2. 6-^hD^y^) ^v^] ^7 
yuzjf^yu] [ C (2, 6-^hP-<y 

i^yu) ^v-] ^yi-^yu] t'p t^/ur ^ y. 

[ [ (2 X 6-^hn^y^) 3f-^^] ^yi-2K=i 
yu] ^*ci//UT*y. [ [ (2. 
yu) 3h^r->] ^/u^^yw] iy^ p^^->yi-r 

[ [ (2% hn^^^y^) ^y^4?^ 

yi-] 7=yy, [ [ (2, 6-^ hn-<V^yP) ^ 
^y^-yU] e-<y^^ [ [ (2. 6-v?nhP 

-<yi/yw) t+y] ^yuKnyu] /sWfyy^r^ 

V x [ [ (2. 6-v^hn^V^yu) *yv^ 

=yu] 7xnuy^7;y> [ [ (2. 

y^yw) ^yw^yw] hyu^v^r^V, 

[ [ (2, ^y^- 
y^] v?7^;^7x^^y, [ [ (2, 
p^^v/yw) ^yw^nyv] e^7v?y, 

[[(a, a-v^^-3. 5-^h^y^ 



17 



(10) 
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3, 5 -if* b 

[ [ (a. a -S^fvU- 3, 

TS^ [[(a, 5-^h*-> 
Ky^yu) ^/UzKzi/l/v'^ D^->;U7 $ >\ 

/U) a*-*^] yfr/Utf-zl'T-y [ [ (a. a -So* 
^/U-3, 5-v^ h*S"<V^/U) #/U#:=. 

/ue^yi/y, [[(a. 0-^^-3, 5-v^y 10 

[ [ (a. a-v^5vU-3, h*V 

[ [ (a. 5-^}^y-/ 
tV) **r*s~\ $/Utf-sUb/l'^sisy*> s [ [ (a, 
a-v^^/U-3, 5-v 5 ^ h*>"<Vv?AO aMP-5/| 
DlVi£-lV*/T 5 / C/^n/uy * >\ [ [ (a. a- 
S^fvU-S. 5-i/> h ^i-^VvvU) 

^ /nft^y/7i;m^> T'nf^ 20 
mhm^ ^]}^r-tby^j>^^ 

f^f Uy^/S^ [ (a. a-i?**'A>-3 9 5- 30 

[o o 2 3 j *&mmi£to*<o (b) is&nitm&t 

tt, (A) tf#l 0 OmfiSS (^t!07K»»*f^« 
g) (^LtO. 0 0 1-10lf$5tfc^ J: 9 #4 
L<ttO. 0 1-1 Oltttfefc-O-) ^OfiM 

s# o . ooi s t &m<ommm&+& 

fa^bttb-r, (B) tf5>o«ffl«si 0SS»4:8 

fOO 2 41 (C) iftfr 
*»WKl|t«f6 (C) ^5>tt> #flE-CO»A*«18 0 

/u^r /w^ai-r/w^^J, ^ y =* -/^ y t/p^ 

tt, «x.ff^U^^y=-/K 1, 3-7'oAV^t 

-/k 1, 2-7'o/>Vv;t-/K l f 

— /K 1. 3-^VS/^*— /K 1. so 



/U, 1, 5-' Of yi?*— /k 1, 4 

— /K 1, /k 1, 2-^y^Vv/ 

^"-/K 1. 6 /k 1. 5— N^rf-y 

S?*— A\ 1. 4-^*1^v>2i--/K 1, 3-^*1*- 

i/S/;*— /k 1, 2 ^fy^t-/K l f 7-^7 

l, 2 sffW*—^ 1, 8-* 

9 /k 1. 2-*9 1. 9- 

J1r>*s*— /k 1, 2-y ^Vv/**- /K 1, 10- 
7^V^t-/K 1. 2-f^y^t-/K 1, 12- 
K^*^^*- 'k 1. 2- Kr^vyt-^ 1, 1 
4-fh77^^t-/K 1, 2-fh77*^t 

— /k 1, 16 '3rlHr ;& VS^aJ"— A\ 1. 2 

■frf**^*-— /k 1. 18-t^7^^t-/K 
1, 2-***x;&:/v ? *--/k n^^rf* Vv?2j— 

/k ^y-ty y, ^a-^^/u^y =»-/k hy^fp 

— /k v J 7"oe^!l3-;K M/xf U'y^ya- 

/k hy^p^i/^y^-zK 7h73if^y3 
— /k 7h77'pei/y^y3-/k ^sf^u^y 
y=i— ^y^^p tvy^y p-;^ wy p- 

/i^#J ; l/^ y =x-/u*y y r/K ^ 

y n-/^; 7'n e/uoi— x/K ^^u^^y 
^/y^/i-^—' r/K ^pf^^yp-z^y^f 
/ux-7/K ^p u^^y =t— /w^ey^t^v^— t 

^^y 3-/u^;^f/ux-7yK hy^Vv^y = 
— jv^rj ^/uzr.^ r/k h y sfi/y?!) =r— /u^ey 
ynlf/^— r/K h y^i^u^iry 3-/V^*y ^^/u 
in— r/K h y 7^p euy^y p-m; > f /i/x-7 

/K h y U^^y =3— /U^-y^^/Vrc— x/!^, h 

y 7'peuy^y p-;^y 7'n e/wjt— t/k h y ^ 
p euy^y 3-/^y yf ^x-7/k x hy^^u 
y^yp-z^y^f/n-f/K hy^^u^^y 
3— /i^ey ai^/ua.— x/K 7h7^f i^y^yp-^ 
^y^p f/nn-r/K 7F7if^yp-^A 
^/nt— r/K fh^^pf^y^lip-^/^f 

-TVk 7h77'peu^yp-/W7'n^x- 

x/k 7 h 7 7*p e i/y^ y p -/^y ;^-f 
te¥<Dyy p-/^;7/^/^-f/^S?J ; ^31^ 
uy^y =1— /u^^/waz—f/K -^xfi/y^ys- 

uy^yp-/uv?/f/n-7/K hypi^uv^y 13 

-/ui?>?vU3i-7vk h y 3^^- i/y^y 3-/^31^ 
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/k h »*f uy^'y a-^e;^x-f ^ hyy 
n ei/y^y 3-^v?^f /i/x-f/K hy/nei^y 

^i|3-;Ui;xf;Ux-f;K hy/Bfi/^y 
/I'i/T'n eVUac— yvK h y^nf^V^y = — 
f-zuac— 7VK f h7xf i/y^y /ux- 
r/K f h7xf l/y^y 3-;^xf /i/x-f/K r 

fuy/y3-/^7 f f/i'X-f/K xhyT'nfc'uy 

/uz? x/k rh^ofuy^ys 10 

-/i^v?3c^v3.-r/K r h7^o fuy^y 3-/u>? 
tvuxi-yvK fh77'DfcVy^y3-/i,v;yf 

yl/ai— r/^£if<0^]) =»— /l/5/r/U*-/U3C— ^/U^^g 
#j ; i/x^i/y^y 3-/^;^f/ux-r^7tf- 
K i^t^uv^y 3— /neyai Tvuat— xvUT-fey:— 
K i^n^uy^y 3— /wey 7^n e/ux-T/i'Ttr 

- K v^xi^^y 3-/u^/r/^/^-7vuTirx 

- k ^nfi/y^y 3— /i^ey>f^x-f;P7t 
x— k ei/y^y 3-y^;xf;ux-f/ur 

K ^0 f i/y^y 3-/^y / d e/ux-f 20 

/UTirx— h> ^ofi/y^y3-/^;^;i/x- 
fvWTIrx-k hi^3i^u^>ry 3— /u^-y^^/vai 
-r/urtf- K bV^^>^l) =— ac^vi* 
^—7-/i>T±T- k hl)xf^y3-/^y7 p P 
f/uai-x/^r-fex- hx h!)xf l/y^y3-;^y 

^^-/U3i— x/ur-tx- k hy/p ei/y^y 3— 

y 3-/r;7'o f yU3C— • f^Ttf- hs h V 7* f 
uy^y 3— /i^ty y^/U3i— x/ut-^t 1 - h, r h7 30 
^u^f!) 3 — yuey ^^/UJi-r/^T-fex— k r 
h 731^- y 3-/i^ty xLfvwxi— r^Ttf- 
k r h7xf uy^y xi— /u^ey kVu^— -r/ur 
tf-h, t h7^f ^y 3— A^ey 
/ur-fcx-k fh^^euy^ys-/^^^ 
31— f^rtf- k T h^^ci ei/y^y 3— yu^-y 

ac^/uai— r/ur^x-h. r h fcT yy^y 3- 

^y 3-«y ^/uai-x/ur^x- h#£f£>^y = 
— /i^y r/w*/W3i-r^3i^x/^^J ; xi^uy^ 40 
y x7-/i^xirr- k fyy^y a-A^T^r 

- K e;xf yy^ya-z^rtf-h, 
y^y3-/^rt7-h, hy3i^uv^y=i-/u^ 
r-fc^-k hy^nei/y^y3-;u-;7t7-h, 
r h7xf uy^y 3-/^7t7- h, •rhy^pf 
yy^y =— /u^r-fe^— hfcif^y =— /ui/x.*? 

y/ys-yK 1, 3-^d/<^v^^-/k 1, 2 -7 

p/<y^t-/i', i f v$?3f— ^y-ty 

y, ^^yf^y3-/K ^y^fp-^o^ » 
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y N ^v^3iy h-/K v^y-tyy. y/nf h- 
/K i/xfl/y^ya- a\ ^p^^yp-zK 

h y^^uv^y Fy7'p^yy^y3-/K 

•^xf yy^y3-/^/^f/i/x-f/k ^xfuy 
^y =1— ;wey xf/ux- tvK i/xf yy^y 3-/u 
^y^p f/i^—f/K i/xfyy^y3-;i^y^f 
tvk v'T'ci fuv^ry 3 — /t^y>x/U3i— r 
/K '^d t'uy^y xi— /i^yxi^/UxL-TvK ^ 
p euy^y 3-;k;^p e/wx-f;K v^/neu 
y^T y xi— /U^-y y^yVxi— x/K K yx^uy^y zi 
— /u^e/ >f-/U3i-T/K h y^u^y 3— /u^ey 
aifvUat— rvK h y^^uv^y =1— iV*j7u 
32— r/K h y xif-i^^^y xi— /u^ey y^/ux:— x 
/K hy^ntruy^ya— ^fv^— x/K b 
y 7*p eyy^ys-y^yxf/Ux- r/K hy^n 
euy^y xi— /i^ey 7'p tf/Uac— tvK h y :/d 
>>/y =i-/u^ey ^^yuxi-x/K ^mf-u^y 3- 
/i^ty ^^yuxi— t/wt^— k i?xf yy^ya- 
/i^e/acfvwac— f/l'7t7- k v?xf yy^ya- 
/i^y 7'p f/ux:— r/yTirx— k v?xf yy^ya 

-/^y^x-f/urtf-h, ^ptvy^y 
3-yw^y ^^/uxi-x/ur^^- k ^oeyy^ 
y 3— /u^eyxi^/ua:— x/VT-fcx— k y^o fi/y 
^y 3-;l^e;7'P f^x-f/V7t7- *^oe 

u^>/y a-;^;yf/ux-r^7tf - h yxi 
f yy^y 3— /u^y y^/uai— r/i^r-fef 1 — hy 
xi^uy^y 3— /y^-yxi^/yxi-'r/ur-fe'r— h 

h y ai^uy^y 3~y^;yf;ux-f;i'7tf 

-F, h y t^p euy^y 3-w; /i/x-f/u7 

ir-r-k h y fi/y^U 3-/y^-y xi^/px:— x 

/uT-fex-h. hy/pfyy^y3-/^y> y oe/p 
xi-Tvi'Tirx— hy> v peyy^y3-/^;7 r 

x/1^31— f^7^7- k xf yy^y 3-/k/7tr 
-h, /pfyy^ya-^Ttf-h, ^xfyy 

^ya-^7tf-h, ^pet/y^y 3— /w^r 

tr- h yxfuy^y 3— /y^T't^— K bV 
/Plfuy^y 3-/^7*7^- h«r#lc#* L\*^Mb 

[00 2 5] (D) 

(D) ^Ei-C^»^i 6 0 

y. n-^fy, i — ^fy> n-^y, i- 

V. 2, 2, 4-hy^^-<y^y, n-^ 

y. ^riyuy. aix/^y^^O^^b^S^ 
% ; at^ry-zK n-^P/V.-zK i- 
^D/<y-/K n-^y-/K i /K se 
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c-T^Z-zK t-:/*y-/K n-^V^y-zK 
i-'O'^y— /K 2 J — /K sec 

v*y-/k t — 3->h^>^y- 
;k n - — y -/u^o^r yr^3 — a^sk ; r 

* Vi/^-^o?^ h ^^Sgl : x^/wai— r/K i -7* 

— TVk 2 — m^-yU^s^f ->/Hc— -r/K UV^3ri/ 
h\ 1, lxV^->h\ '^77^ 4- 

^f;w^y7v, ^y^y^*-*-* 
i/ s ir^w^y a— yi^/y fvioi—yvk ^u-v 
^y =3— yl^eyai^vwx;— -r/K xf i^y^y^-zuv/ 

euy^y e/wx-f/K rh7t Kd 20 

77>, F7t Ko77^x-r/^ 

A\ i -7"o f/K P^-n-^/K i 

-7*7K m&~s e c-T^/K P&-n — 'V^ 
/K ftS-s e c-^fvk ^-3-> h*^:/^ 
/K P&y^/^V^vk 2 T 

irb^Sfcyfvk r-tr hgt®^?vk SfSfc^^v^y 

3-/R^f/Ux-f/K f^^i'^y =r— yu^e 

yu:n— tvK KKT'd t^L^V^y Xf /l,X- 30 

TVUy'n tr^Kx^yK "^o t^V^- n -:/^/K 

^xifvK 3-> h^yfvWT'n tf*-*- k 3 -xi 

— zk n-^^y-/K i-T^y — zk se 

y^/U-n-7"t3 fyU^r hy x y ^vU- n - Z/^vl' 
zr h V. v?3^/l"5r h y ^/V- i -^/^ h 
yf^-n"<yWhV> x^zt'-n-^zMr h 
V, y ^zU- n ^v'zW'r h V. ^- i h 

^ 3^*i?-y >\ y^/pv^n^^y^ 2, 
ai^-uv^y 3— /u^eyy^/ux: 

— r/K aa^U^y 3— zU^ey^^/U^—xyK ^ 

/K/>f/wx-f/K tru^y a— A^yaLf- 

tru^y 3-/V-ty7'o eypa:— r so 
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zk R&x:^yK ft&-n-:/3 tVk ft®- i 

ec-^f/K ft^-3-y h^;y^/K s&y^ 

"*V?Vk gm-2-3:?vK/3vK TirhStKy^ 
zk T-fe hlt&^?vk SSxfuy^ya-;^;^ 
^zVx:— TVk- p^xi^UV^y 3-y«-yx;^/Uxi- 

xzk Kgyntvy^y 3-yi^ey y^ybxi-r/K 
BpS^/d ei/y^y 3— yl^eyx^yux:— r/u^n f^- 
V^xi^yK 7'Dft^-n-y'f/K :/n fc^Vg 
-i-TSzk v-^^v^^/k v^*&v>-n-:/ 
^zk flggy^/K HK^fvk -rn^&i^fvk 3 
->^'»f/l'7'0m-h, 3-^h^ri/x:^yW 

[0 0 2 6] la^^^ (C) fgt&k (D) fiK^^ 
(C) : (D) =5 : 9 5-5 0 : 50 (MM 
It) r-fe!9s J:9#£L<tt (C) : (D) =8 : 92 
-4 5:5 5 (Salt) *Cfe6o (C) rt»»S5%* 
rtlT-fo5 i^O^H^H-^iS^fi^^-f. (C) 
/fcfrS* 5 5 0 ^^^^te^bt-^^ 

[00 2 7] (A) ^^^DTK^-r^^iwfl, ±12(0 

(C) Jifc^.fctf (D) ^^u<tt^Tn^^^r 
^^^T-tTPwt^X-#> '&tz>tiftmi\^\Z. (C) 
^*3«tt; (D) ^tL<m>1"iX^^^DUT 

[0 0 2 8] ^Pyll^^T, ^^la^^l 3 ^^ 
1 0 0 < C^TOT/U3-yuo-^i:^ x 2 omS%^T. 

#ic5SS%^T-efc6r<t^$x^uv\ sis&ioot 

J^T^r/U3-y^fi, ±|2 (A~l) ^^P>t/I- (A 

-2) ^^D7k5>»^J:t^^^i-4C5^^*> 

TJc^ 6«t 5 if let V 5 r L 

v\ 

[00 2 9] *%Pyl0^^j|a^^rt:, $ fef-TiS^ 

^-^^h^irUXfl, Tir^vi'Tir h>\ 2, 4 — ■. 
^fy^ty, 2, 4-^^^^, 3, 5 — ^ 

^^^-^ 2 ( 4-^^^^V, 3, 5-*** 

xi>2i->\ 2, 4-y^v^^ 3. 5-y^^^ 

5-y^/u-2 f 4 ^l/itl-y. 2, 2, 

6, 6-fh7^f^-3, 5 — l. 
1, 1. 5, 5, 5-^f*7/W^-o-2, 4-^^ 
V^y^ifOlSt^:fl2S«±-efc6o *%^lwi5 

(A) (^^B17K5W?JS^^) ^110 0 
Sfias^uxii^o. i-i ooim #£L<fl 

0. 2-8 0SS^«8H-C*>6 o r^<tP*ffiHX^ 
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[0 0 3 0] *<Dfa<nmam 

**~>y;&, ^D.fKr/i'^t, *r&#y^-, ftmtz 

M % #£L<ttl 0-20m/i, B*»««* s l 0-4 

jKftdtxsi («) st, *****MMMf&*ta. an 

^^i//U5 2 0, R2 0 0 ; >^ 

(ft) S^r;i'^t^y7'-//K T 
10, f^l3 2/^W^ ti^y^-i:Lt 

x^Ky^-, #y>< s k, #yr$ #y ry 

T * y A*#ffi»*SW»**lf * w £ **"C 
y ^i/^i^U^y i7 y 7vk # y U 

yt^^f uyn-t^f^x^x-f/K #y 
*rru— h^otfy a^uv^y =t-;\si/3LXT/vm 

Mr#Wbl,Xt*. l,l,2 ( 2-fh77Dnt^f;u 
(1,1,2,2-f h^on/of/U) x-f/K 1. 
1,2,2— r hy^ao^fvi'^v'/ioc— tvK 
^^ai^-UV^y a-^v? (l,l,2,2-fF77D 
a^/W) a:— x/K ^fxf uy^ya-/W (1, 
l,2,2,3,3-^f7DD/<yf/i/) j.— r/K tf* 
^^^o hfUV^ya-/^ (l,l,2,2-fh77 
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(1,1,2.2.3.3 -^^7 o D-t^^/U) 3.— r 
/K /<-7o o Kf->^^*>*t h y 1.1. 
2.2.8.8.9.9.10,1 0-T^7dd Kt\*V, 
l,l,2.2,.3,3~^^1h7aDx^V, 7^d7 
/l^l^^V^/l'ifcVggtf- h y £A X 7/Uto7^ 
/^^i/xfi/yi-r/k ^ytyyfh7^7 

AzKy t^-i/xfl/yx-f/K /<-7/l'tn7/^^ 
10 #y*-^>3i*y— /K /<-7A'tB7^7A'3* 
v/U- K 7 7^7^/H^f/^$:f If 5^ 
■C#5 0 Ztlb<DfiHR&b LTtts BM-100 

0. BM-1100 (£JLL, BM Chemieit 
ft!) , ^^77'^F142D, BF 1 7 2, I^F 1 7 
3. BF 1 8 3, BF 1 7 8, BF19 1, BF4 7 

1. (£*±, *0*-f (80 «f) . 707 
-KFC-170C, FC-171, FC-4 3 0, F 
C-431 (£t±, ft^y-^A ($*) ) »*r¥tf6 

20 LTflt, «iffH^y3^DC3PA, ^DC7 
PA, BSH1 1 PA, BSH2 1 PA, BSH28P 
A. HSH2 9PA, ^SH30PA (£*±, h-Uv' 
ya-y (#0 St) , TSF-4440, TSF-43 
00, TSF-4 4 4 5, TS F-4 4 4 6, TSF- 
4 4 6 0, TSF-44 5 2 (£X±, JtC^y^-V 
(HQ it) «OjSft*-CT|TJIESix-C^S1>o4:*lf5w 

3j&7^»^y^^ys ; ^yxfi/y^;ys 

[00 3 1] *«K^Bffi«IflJA*^i^K 
tt, #£L<tt, 2-3 0S[S%-C l *>!3, ffi^@6<J»CJt 
CTaBHSHISixS, ES^@^»g^2-3 0 

[0 0 3 2] *»Woarit*«r. i^yziV^ai/^ Si 
02 S i N?3;/Nft^SW:a*tSRi: 

40 fl, x*V=i-K SS&> D-A3-h&x ^T'u- 

[0 0 3 3] rogg^jg^fi, S^^^U-C, lEa 
!Jtf$0. 0 5-1. 5/imgg, 2(E]ffit)-C«^$ 
0. l-3/i miS wSi^rMti ^ t 1# 5, * 

otas-e, 5-2 4o^ss*D}Ru-ce«-r6^ 

so 5^, *DjR#H«^LTfl. ^$CT. KX#B«. 7/^ 
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[oo3 4] r©j:5icuT»bnsHPa««att. tb 

aiRO*ffi«fiicff*t5^t^e>, LSI. 
->7fAL-X DRAM. SDRAM. RDRAM. D 
-RDRAM*^2W*3ll^fflJlM«IW. 

6o 

[00 3 5] 

[Xfiff] EXT. JHMMr»lf-C, **WSrSbfc** 

[0 0 3 6] ME£m±& (Mw) 
- (GPC) «tt:J:9M£Ut. 

fflMlg^ lOOccOf h7tKB77yl:S 

»*y *^ u :/*«!! Lfc. 

(*r/H 5 0-C ALC/GPC) 
: Bg^pmX (80 M^SHODEX A-8 0M 
5 0 cm) 30 

m%mm: 4 ot 

tt:'lc c/» 

[0037] (MS?) 

Va-^-fcJB^T* tEHEttl, 500 rpm. 3 0^ 
^^#-C^-ca#L^ e *y h^^-h±-C7 0 < C-C3 
^Bg~2"0~0 < C-C35>R!3S^«raj^U S6fc4'0 0t: 
©a*#H*©*jx h^U- h±*C3 0#£«£*&£L 

[Q0 381 g*mtt* (fl^fii^^aau^) 

EM6ftl a< 50 0rpm, 3 0tJ> 

jm* 2 0 0t:-C3»IBISS«:W»U £*>lw4 0 0t 
©«*#H«0*y h^U- h±Tl 0#g«£j&iSL 
fc, »P>ttfcSSSrS^»# (MO ®?mttH)lfx# 
*fgSEMD-WA 1 0 0 0 S*JB<f*T4 0 Ot^-tt&D 
»LKJtUfcXf^«:«*U*u KHWf*«:CVDK:J: so 
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9JKft£tifcS iOifltiifcttU TCSJP-CIWB-U 
fc 0 

O ; im#X&&CVD\Z£>)Ml&£tl1t S i Oz&SX 
T 

[0039] mmm 

ya-^-M^t, tsHEKl. 5 0 0 rpm. 3 0» 

5MB„ 2 o orT3#ras«&ft»u $fefc4 00lC 
<B£*#H*W>*y h^U- 3 0 L 

3>#- K («) IIOH P 1 6 4 5 1 B WB*5 H P 4 
2 8 4 yLCR>-^-i^T, lOkH 

z ic*5 rt « * fitea* ^Stifci Lfco 

[00 4 0] 1 

7^3 0 8. 5 gi:fh7^^'>i/7y96. 5 g t 

o. 9 5g^ ^Dei/y^ya-zw^f^x-r 
/usoo gic»*s*fc©%. *y 

^8 4g*2B*|H^ftr»«lcW!lDLfei 6 

/h 0 7'Dfi/y^y3-M;^f;ux 
-7VP5 9 5 gfeKflOU 5 orr-Rfc***"^^- 
/^*:*tf»«4:5 9 5 gx/^lz-i/HVC^U K 

7, 8 00tfcot, 
[0 0 4 1] -frj««2 

7^308. 5 g£x h^>7>9 6. 5g& 
7'd t'uy^y /i^z^/u^—tvus 4 5 gfcg 
#£i*:fc^*>. *y ew***, 

*«:60 < Cfc3a£**fc. rKVBlO. 0g 

trttWS-Wi-f al->'SaiWc4 2 g «: 2 *MBjMrcS*lc 
JRftlUfc. 6 0tT2B#M»SS-frfc«>*N s 

y 3— a^evk^aa— ' tvus 9 5 g&SttDU 5 Ot: 
rjBS«^?> *9 J -/w£^ttfg«£ 5 9 5 g u 

-y 3 yc^u s^«©^r#^o roj:5Kur» 

[0042] Hlfif) 1 

^« l -C-»bnfcaS«CD l 0 0 g \z b y xfuy^ 
y 3— /ME-/ ai^/uai—r^ l6giSI-L85 (Z 
•Hb¥X« (*) S) 0. 2|t«DU 
^ 0 0. 2^m?L^f7n V«[:7 -f/l^-T*«*rff 
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ev3-hft-c->y=v^^±ica#L^ .»e>*tfc [0043] 31*6012-6 

0#J«$iifcS iOzfll£ilTtfiWfl»rt-et*4^ja [0 0 4 4] 









n 
tt 
m 








(GPa) 


AWT 


mm 


i 


R JS f« 

(Dioog 


SI-LB50.2g 


Mxfi*rj'-Wxf 
*x-?* I6g 


5.4 


o 


2.43 


2 


r « 

<2>100g 


> 0.2g 


Ax-f* 16g 


5.7 


o 


2.49 


3 


R j£ 

@100g 


-3,5-*V>**** 
=AJ7;y 0.2g 


16g 


5.2 


o 


2.48 


4 


©lOOg 


SI-L85 0.2g 




5.8 


o 


2.47 


5 


(Dioog 


SI-L150 0.5g 


^xf^r9'-K/xf 
**wt«K i6 g 


5.3 


o 


2.44 


6 


® 


»)7iV 0.2g 


sg 


5.0 


o 


2.49 



[0045] nmm7 

GOM 1 -?#hti1tBUSm<& 1 0 0 g \z h ]) 

]) at^/ua:— r/W 16gtSI-L85 (H 

«k*x» a*) St) o. 2gtrtf/urthy4 g 

0. 2Mm7LiOf7Dy||7 

CVDfcJ:3JfefcSftfcS iOiHaTtfi^BMS 
tWSLfctr^ 2. 4 2t#ftl::fi^BS**:*L 
[0 0 4 6] H!6fl!8 

**«ir»eiiifcB6«Oi oo gichy^^ux^ 
y n— /w^-y ai^/uai— r /u i6giSl-L85 (H 

(*) «) o. 2g^asiH-Siib2 f oo 

0^!)xfl/y^y Og£SaJDL+#»#L so 



fc. 0. 2Mm7LS^r7nV8i7^/^--C l 5i§^fT 

affi<D3PI4*tt5. 1 GP a fc*«»3WK:«VC^ 
fc„ WBiOJBOBWf^SfcMSLfciC^ CVDCi 
9«**ixfcS i.OiJBiaTt«*IBUft«"Ct>*ft^ > K 

5, 2. i2t**i:»«««*lfc 

[0 0 4 7] 

MM 1 -CftbtitiR&mG) 1 0 0 g \Z h 5 a* f >^ 
y a— i^/uji-r/u l6g«l:SI-L85 (Z 
jffft&Xa OK) ».0. 2gtlf^tiW4, 0 0 
0<DtfV * # ? }) fr&j V7v 0 g&gfe&0L-H> 
«#Lfc 0 0. 2^m^7 1 7Pyfi7>{/^-t5 

feftfc^<0*tt*tt5. 0 G P a £tttftMK£lwflHx 
-C^fc. «K0BW^*«r»SUfctc:5, CVD 
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[004 8] tt«« 1 

zhwhitt. tit. &m<Mm$x&&mfeLizt 

[00 4 9] \tm\2 

r/n 6 go^aaiDUfca^rtt, mew 
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